Promoting Safe Walking and Cycling to Improve Public Health:
Lessons from The Netherlands and Germany John Pucher, PhD, and Lewis Dijkstra, PhD Improving conditions for walking and bicycling in our cities is vital for America's public health. The measures described in this article would not only reduce pedestrian and cycling fatalities and injuries, they would also allow millions of people, many of them dangerously overweight, to bike or walk for some of their short trips and thus obtain healthful exercise in the course of daily life. More walking and cycling would yield further public health benefits by reducing use of automobiles, thus diminishing air and noise pollution and the overall level of traffic danger.
The United States is gripped by a worsening epidemic of obesity. Nationwide surveys based on self-reported weight and height indicate an increase in obesity from 12% of adults in 1991 to 20% in 2000. 1 Estimates of obesity based on clinical measurements of weight and height are considerably higher, indicating that in 2000, 31%
of the adult population was obese (BMI ≥ 30), and 64% was overweight (BMI ≥ 25). 2 Many studies suggest that the lack of physical exercise is one important reason for the alarming trend toward increased obesity. Several articles and editorials in the leading medical and public health journals have explicitly advocated more walking and cycling for daily travel as the most affordable, feasible, and dependable way for people to get the additional exercise they need. 3, 4, 5, 6, 7 Similarly, the U.S. Surgeon General specifically recommends more walking and cycling for practical, daily travel as an ideal approach to raising physical activity levels. 8 Even in the sprawling metropolitan areas of the USA, 41% of all trips in 2001 were shorter than 2 miles, and 28% were shorter than one mile. 9 Bicycling can easily cover distances up to two miles and most people can walk at least a mile. 10 Yet
Americans use their cars for 66% of all trips up to a mile long and for 89% of all trips between one and two miles long. 9 Clearly, there is enormous potential for increased walking and cycling over these shorter trip distances.
There are two problems with proposals to increase walking and cycling: their current danger and inconvenience in most American cities. As documented in this article, walking and cycling in the USA are much more dangerous than car travel, both on a per-trip and per-mile basis. Moreover, the lack of proper pedestrian and bicycling facilities makes walking and cycling not only unsafe but also inconvenient, slow, unpleasant, and infeasible in most places.
The good news in this article is that it is indeed possible to achieve these objectives, as demonstrated by the experience of Germany and The Netherlands. Those two countries have implemented a wide range of policies over the past two decades that have simultaneously encouraged walking and cycling while dramatically lowering pedestrian and bicyclist fatalities and injuries and keeping auto use at only half the Perhaps even more striking are the large differences in travel behavior between countries as their populations get older. As shown in Figure 2 , walking increases with age in both The Netherlands and Germany, while cycling falls off only slightly. Indeed, For both the elderly as well as the non-elderly, walking and cycling are discouraged in the USA by longer trip distances, by the low cost and ease of auto ownership and use, and by a range of other public policies that make walking and cycling inconvenient, unpleasant, and above all, unsafe.
The more compact land-use patterns in European cities lead to average trip distances that are only about half as long as in American cities and thus easier to cover by foot or by bike. 26 As explained in previous studies 27 and by other articles in this issue, planning for more compact, mixed-use development in American cities would enhance walking and cycling feasibility by reducing trip distances to likely destinations.
However, that is a long-term approach that will take many years to implement, if it can be adopted at all. Moreover, as noted earlier, 41% of all urban trips in the USA are already shorter than 2 miles, and 28% are shorter than one mile. The potential for more walking and cycling already exists. Thus, the extraordinarily low 6% of trips made by walking or cycling in American cities cannot be attributed mainly to long trip distances. 28 Indeed, if distance were the overriding factor, one might expect more cycling than walking in American cities, since cycling covers longer distances faster and easier. In fact, walk trips outnumber bike trips six-to-one.
The much higher cost of auto ownership and use in Europe also helps explain the higher levels of walking and cycling there. High taxes on gasoline and new cars, as well as higher prices for parking, make the overall cost of auto use at least double what it is in the USA 29 . In addition, roadway and parking facilities are much more limited than in American cities. From a political perspective, it has been very difficult to raise taxes on auto ownership and use in the USA, even slightly, let alone to the dramatically higher levels in Europe. With over 95% of all parking free of charge, and with gasoline taxes, roadway tolls, licensing fees, and vehicle taxes among the lowest in the developed world, the USA makes driving a car almost irresistible. 29 That, in turn, discourages walking and cycling.
Clearly, however, one of the biggest impediments to more walking and cycling is the appallingly unsafe, unpleasant, and inconvenient conditions faced by pedestrians and bicyclists in most American cities. As shown in the next section, the perceived risk of walking and cycling in American cities is based on real dangers. Even without dramatic changes in American land-use and transportation systems, much could be done in the short-term to improve walking and cycling conditions to make them both safer and more attractive.
DANGERS OF WALKING AND CYCLING IN THE USA
It is much more dangerous to walk or cycle in American cities than to travel by car. Per kilometer traveled, pedestrians were 23 times more likely to get killed than car occupants in 2001 (140 vs. 6 fatalities per billion km), while bicyclists were 12 times more likely than car occupants to get killed (72 vs. 6 fatalities per billion km). 30 Walking and cycling in American cities are much more dangerous than in many other countries.
As shown in Figure 3 , non-motorist fatality rates in the USA are much higher than in The
Netherlands and Germany. Per-km and per-trip walked, American pedestrians are roughly three times more likely to get killed than German pedestrians, and over six times more likely to get killed than Dutch pedestrians. Per-km and per-trip cycled, American bicyclists are twice as likely to get killed as German cyclists and over three times as likely to get killed as Dutch cyclists. Because of the unreliability of injury data in all countries, it is far more difficult to compare differences in pedestrian and cyclist injury rates. Nevertheless, they also appear to be much higher in the USA than in The Netherlands or Germany. The CDC data based on hospital reports capture a larger percentage of total injuries than the Dutch and German injury data, which are based on police reports. As noted earlier, studies indicate that the Dutch and German police reports capture only about half of all serious injuries requiring hospitalization. 21, 22 Thus, the Dutch and German injury rates shown in Figure 3 should be roughly doubled to make them more comparable with the CDC rates for the artificial dead-ends created by mid-block street closures. 10 Traffic calming gives pedestrians, bicyclists, and playing children as much right to use residential streets as motor vehicles; indeed, motor vehicles are required to yield to these other users. In both
The Netherlands 41 and Germany, traffic calming is area-wide and not for isolated streets.
That ensures that faster through-traffic gets displaced to arterial routes designed to handle it and not simply shifted from one local road to another.
The most important safety impact of traffic calming is the reduced speeds of motor vehicles. That is crucial not only to the motorist's ability to avoid hitting pedestrians and bicyclists but also to the survival of non-motorists in a crash. The British Department of Transport, for example, finds that the risk of pedestrian death in crashes rises from 5% at 20mph to 45% at 30mph and 85% at 40mph. 42 Area-wide traffic calming in Dutch neighborhoods has reduced traffic accidents by 20% to 70%. 43 Traffic calming in German neighborhoods has reduced traffic injuries overall by 20% to 70% and serious traffic injuries by 35% to 56%. 44 A comprehensive review of traffic calming impacts in Denmark, Great Britain, Germany, and The
Netherlands found that traffic injuries fell by an average of 53% in traffic-calmed neighborhoods. 45 In short, traffic calming greatly reduces the danger of traffic deaths and injuries in residential neighborhoods. Traffic calming greatly improves not only pedestrian safety but also the safety of bicycling, since much bike use-especially by children-is in residential neighborhoods.
Urban Design Oriented to People and Not Cars
New suburban developments in The Netherlands and Germany are designed to provide safe and convenient pedestrian and bicycling access. 10 Residential developments almost always include other uses such as cultural centers, shopping, and service establishments that can easily be reached by foot or bike. Both residential and commercial developments have sidewalks and bicycle paths to serve non-motorists.
Parking lots almost never surround buildings, as in the United States; instead, they are built next to or behind buildings, thus permitting easy access to pedestrians and bicyclists. When an obstacle such as a highway, railroad, or river must be traversed, Dutch and German cities usually provide safe and attractive pedestrian and bicyclist crossings. By comparison, strip malls in American suburbs are difficult and dangerous to reach by foot or bicycle, and most bridges lack provisions for pedestrians and bicyclists.
In the United States, the separation of residential from commercial land uses increases trip distances and makes the car a necessity. Suburban cul-de-sacs further discourage walking and bicycling by making trips circuitous and excessively long.
Residential roads often feed directly into high-speed traffic arteries, increasing the danger of any trips outside the neighborhood. The lack of sidewalks in most American suburbs further exacerbates the problem.
Restrictions on Motor Vehicle Use
Dutch and German cities restrict auto use not only through traffic calming, autofree zones, and dedicated rights of way for pedestrians and cyclists. Traffic education of children has high priority in both The Netherlands and Germany. 46, 47 By the age of 10, all school children have received extensive instruction on safe walking and bicycling practices. They are taught not just the traffic regulations but how to walk and bicycle defensively, to anticipate dangerous situations, and to react appropriately. That sort of safety education is completely lacking in the United States.
Traffic Regulations and Enforcement
Traffic regulations in Germany and The Netherlands strongly favor pedestrians and bicyclists. Even in cases where an accident results from illegal moves by pedestrians or cyclists, the motorist is almost always found to be at least partly at fault. When the accident involves children or the elderly, the motorist is usually found to be entirely at fault. In almost every case, the police and the courts find that motorists should anticipate unsafe and illegal walking and cycling.
In addition, German and Dutch police are far stricter in ticketing motorists, pedestrians, and cyclists who violate traffic regulations. Thus, walking against the light is not allowed in any German city and can easily result in a ticket and fine. Likewise, cyclists caught riding in the wrong direction, running red lights, making illegal turns, or riding at night without functioning lights can expect at least a warning notice and possibly a ticket and fine.
The most significant contrast with the United States is the much stricter enforcement of traffic regulations for motorists in Germany and The Netherlands.
Penalties can be high even for minor violations. Not stopping for pedestrians at crosswalks is considered a serious offense and motorists can get ticketed for non- It is important to package safety-enhancing programs in a way that dramatizes their benefits to everyone. The most obvious benefit would be the reduced risk of death and injury from walking and cycling. The safety issue must be brought home to
Americans by public campaigns emphasizing the direct impacts on individuals, their families, and their friends. Improved safety would also encourage more people to walk and cycle on a regular basis, providing them with valuable exercise, mobility options, independence, and even fun.
The European countries with the highest levels of walking and cycling have much lower rates of obesity, diabetes, and hypertension than the USA. 25, 48 The Netherlands, Denmark, and Sweden, for example, have obesity rates only a third of the American rate, while Germany's rate is only half as high. 48 Moreover, the average healthy life expectancies in those four European countries are 2.5 to 4.4 years longer than in the USA, 25 although their per-capita health expenditures are only half those of the USA. 49 Of course, many factors affect differences between Europe and the USA. Nevertheless, the dramatically higher levels of walking and cycling for daily travel certainly contribute to better public health in countries such as The Netherlands, Denmark, Germany, and
Sweden. Repeated waves of fad diets, rising memberships in health clubs, exercise equipment in more homes, diet pills, and liposuction have all been total failures in fighting the current obesity epidemic. Why not try integrating walking and cycling into the daily travel routines of Americans? That clearly would be the cheapest, most reliable, and most practical way to ensure adequate levels of physical exercise.
Walking and cycling also help alleviate traffic congestion, save energy, reduce air and noise pollution, conserve land, and produce various other environmental benefits as well. It is the broad spectrum of benefits from walking and cycling that explains the widespread public support in The Netherlands and Germany for the impressive range of policies they have adopted to make walking and cycling safer, more convenient, and more pleasant.
The same synergistic benefits have the potential for energizing a broad coalition of groups in the USA to advocate better walking and cycling conditions in American cities. Public health experts should be working together with bicyclist and pedestrian advocates, traffic engineers, urban planners, environmentalists, architects and private developers, community leaders, and government officials at all levels. It is the public health community that probably has the most potential to encourage the necessary changes at the grassroots level. Unless individual Americans can be convinced that they will directly benefit from better walking and cycling conditions, politicians are unlikely to support the necessary policies. Self-interest is likely to be the strongest motivation to effect changes in travel behavior. Getting enough physical exercise is quite literally a matter of life and death. Health care professionals must convince their patients that walking and cycling on a regular basis for daily travel will help them live longer and healthier lives.
Of course, the public health community cannot do it alone. Transportation professionals, urban planners, architects, and private developers must provide the improvements in walking and cycling conditions so desperately needed to reduce the dangers of walking and cycling in American cities. Those efforts will require the support of local, state, and federal government officials. Public policymakers at all levels must not only provide the necessary funding for better bicycling and pedestrian facilities, but also adopt and implement a range of policies to encourage more compact, mixed-use development that naturally permit and encourage walking and cycling as a part of daily life. If for no other reason than their large numbers and extensive network of contacts, public health experts have a crucial role to play in mobilizing political support for the necessary policy changes. At the very least, they should publicize more prominently the disastrous public health consequences of an auto-dependent transportation system and land-use pattern that make walking and cycling dangerous, inconvenient, unpleasant, and in some cases, impossible.
In fact, the public health community has already begun developing programs and partnerships to achieve more walkable and bikable communities that encourage higher levels of physical exercise. The Centers for Disease Prevention and Control (CDC), for example, have developed the Active Community Environments (ACEs) program, a multidisciplinary initiative to promote walking and cycling through better urban design, transportation, and land-use policies. 50 The However admirable these initial efforts are, they remain exceedingly modest compared to the enormity of the problem. Public health organizations should publicize far more widely the worsening obesity epidemic in the USA as the national crisis it is.
They need to mount massive media campaigns to encourage more walking and cycling, and to improve the conditions for walking and cycling. Only when the public and politicians become fully aware of the severity of the obesity problem-and the huge potential of walking and cycling to mitigate the problem-will public policies change enough to make a real difference.
Some studies predict that obesity will soon overtake smoking as the most important cause of premature death in the USA. 53, 54, 55 It is time for the public health community to undertake as vigorous a campaign to promote more physical exercise and improved diet as their decades-long campaign against smoking.
